In the present paper, a technique of V. Lakshmikantham is applied to approximate finding of extremal quasisolutions of an initial value problem for a system of impulsive integro-differential equations of Volterra type.
INTRODUCTION
The monotone-iterative technique of V. Lakshmikantham is one of the most effective methods for finding approximate solutions of initial value and periodic problems for differential equations. This technique is a fruitful combination of the method of upper and lower solutions and a suitably chosen monotone method [1]-[8] .
In the present paper, by means of this monotone-iterative technique, minimal and maximal quasisolutions of the initial value problem for a system of impulsive integrodifferential equations of Volterra type are obtained.
STATEMENT OF THE PROBLEM, PRELIMINARY NOTES
Consider the initial value problem for the system of impulsive integro-differential equations 1Received: September, 1992 . Revised: February, 1993 2The present investigation is supported by the Ministry of Education and Science of the Republic of Bulgaria under Grant =f (t,x, Qx(t) 
where x = (I, 2,'" ", n), f: [0, T] In the ce when (1) is an initial value problem for a scalar impulsive integrdifferential equation, i.e. n = 1 and p = q = 0, the couple of upper and lower quisolutions of (1) (1) if (2), (3) and (4) Note that for the couple of minimal and maximal quasisolutions (v,w) of (1) the inequality v(t)<_ w(t) holds for t [-h,T] , while for an arbitrary couple of quasisolutions (u, z) of (1) an analogous inequality may not be valid.
Remark 2:
If for any j = 1,..., n, the equalities pj = n-1 and qj 0 hold and the couple of functions (v, w) is a couple of quasisolutions of the initial value problem (1) , then the functions v(t) and w(t) are two solutions of the same problem. If, in this case, problem (1) has a unique solution u(t), then the couple of functions (u,u) is a couple of minimal and maximal quasisolutions of (1) . 
The inequality (6) (7) holds, where From (6) and (9) 
The initial value problem (13)-(15) has a unique solution for any fixed couple of functions r/, p . S(v, w).
Define the map A: S(v, w) x S(v, w)S(v, w) by the equality A(r/, p) = x, where z = (zl, z2,...,Zn) and zj(t)is the unique solution of the initial value problem (13)- (15) for the couple of functions r/, p S(v, w).
We shall prove that v < A(v, w). Introduce the notations z () = A(v, w), g = v z(), g = (gl, g2,"', gn)" Then the following inequalities hold:
(16) By Lemma 1, the functions gj(t), j = 1,...,n are nonpositive, i.e. v <_ A(v,w) . In an analogous way it is proved that w >_ A(v, w).
Let ,p S(v,w) be such that q(t) _< (t) for t .[ -h,T]. Set z () = A(r,p), x(2)= A(p,), g = ()_(2),g = (g,t2,...,gn)" By Lemma 1 the functions gj(t), j = 1,...,n, are nonpositive, i.e. A(rb p) _< A(p, ).
Define the sequences of functions {v()(t)} and {w()(t)} by the equations v((t) = v(t),
The functions v(')(t) and w(')(t) for e [-h, T] and t > 0 satisfy the inequalities v()(t) <_ v(X)(t) <_ <_ v(")(t) <_ <_ w(")(t) <_ <_ wO)(t) <_ w()(t).
Hence the sequences of functions {v(')(t)} and {w(')(t)} are uniformly convergent for t [-h,T] . ntroduce the notation (t)= im v(")t and (t)= im w(")(t). We shall show that the couple of functions (, ) is a couple of minimal and maximal quasisolutions of the initia vaue problem (1) . From the definitions of the functions v()(t) and w()(t), it follows that these functions satisfy the initial value problem 
We pass to the limit in equations (18)- (20) and obtain that the functions (t) and (t) are a couple of quasisolutions of the initial value problem (1) . From inequalities (17) it follows that the inequality V (t) _< (t) holds for t E[-h,T].
Let ,z C S(v,w) be a couple of quasisolutions of problem (1) . From inequalities (17) it follows that there exists an integer tc > 1 such that v ('-)(t) _< (t) < w ('-1)(t) and v("-l)(t) < z(t) <_ w("-)(t) for t [-h,T] . Introduce the notation g(t)-v(")(t)-(t), g = (g,g2,..',gn)" By Lemma 1, the inequality gj(t)< 0 holds for t [-h,T] , j = ,...,n, i.e. v(")(t) < ((t).
In an analogous way, it is proved that the inequalities ((t) <_ w(')(t) and v(')(t) <_ z(t) < w(')(t) hold for El-h, T], which shows that the couple of functions (, fr) is a couple of minimal and maximal quasisolutions of the initial value problem (1) .
Let u(t) be a solution of (1) such that u S(v,w). Consider the couple of functions (u,u) which is a couple of quasisolutions of problem (1) . By what was proved above, the inequalities V (t) _< u(t) <_ fr(t) hold for [-h,T] .
This completes the proof of Theorem 1. In the case when (1)-is an initial value problem for a scalar impulsive integrodifferential equation, the following theorem is valid. Then there exist two sequences of functions {v()(t)) and {w()(t)) which are uniformly
